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COMPLETE SPECinCATION 
A Process for Improving the Surface Properties of Powders 



We, Dbiydag Deutsche Hydrierwerke 
G.m.b.H., fonnerly known as Dehydag 
Deutsche Hydrierwerke A.G., a German 
Company, of 67, Henkdstrasse. Dusseldorf. 
5 Germany, do hereby declare the invention, 
for which we pray that a ptent may be 
gnioted to us. and the method by which it ii 
to be performed, to be particularly described 
in and by the following statement : — 

10 This invention relates to the surface pro- 
perties of powders. 

It has been found that the surface proper- 
ties of powders especially of substances which 
are employed in technology in the most vary- 

15 tng fields of appHication under the heading of 
"pigments*", can be considerably improved if 
these substances are impregnated with a mix- 
ture of a metal salt of a sulphonic addorof an 
acid sulphuric add ester and a salt of a sul- 

20 phonic acid or of an add sulphuric acid ester 
with ammonia or an organic base. The metal 
salt may be an aJkaii-. alkaline earth-, or 
earth-metal salt of an alkyl sulphuric add. 
alkyl sulphonic acid or allcylbenzene sul- 

25 phonic add while the ammonium or oi^ganic 
base salt may be a salt of an alkyl sulphuric 
add alkyl sulphonic add or aUcylbenzene 
sulphonic acid. 
The ability of the powders to be moistened 

30 and their ability to be distributed in liquid, 
highly viscous or plastic organic materials is 
considerably improved by die impregnation, 
as are their floating capacity in the case of 
suspension in liquids, their power of adlieaon 

35 and their atnlity to be poured. 

Pigmeats thus impregnated possess es- 
pedal practical interest, for example, for lac- 
quers, lacquer colours, oil oolours. synthetic 
lesin lacquer colours* and industrial coatings, 

40 in which they show an exceUent suspension 
capacity or as fillers for natural and synthetic 
rubber, rubber regenerates, and rubber sub- 
stitutes. 

The powders can be of an inorganic or an 
45 organic nature, and indude inorganic ox- 



ides, hydroxides and salts such as are used, 
for instance, as colour pigments; for example 
ochre, red iron oxide, red lead, titanium di- 
oxide, zinc sulphide, barium sulphate, and 
caldum carbonate; and further, carbon black, 50 
zinc oxide, finely dispersed dehydrated silicic 
add, silica gel, caldum silicate dispersions or 
aluminium alicate dispersions, such as come 
into consideration as fillers for rubber and 
rubber regenerates. Further, mention should 55 
be made of powder bases, such as talcum, 
rice flour and stardi, FuUer*s earth, kaolin, 
pumice stone powder and alumina; and also 
active carbon, cork meal, wood meal and 
other known inorganic or organic powdery 60 
substances. 

The impregnating of these powdws with 
the mixtures of the aforementioned salts may 
be effected in the usual manner by stirring 
the powders into solutions of the salt mix- 65 
tures in water or an organic solvent* filtering 
off the solution-impregnated powders and 
then drying them, or alternativdy by sprink- 
ling or spraying the solutions onto the dry 
pigments in a suitable manner. In appropri- 70 
ate cases, the salt mixtures can also be ap- 
plied directly to the powders by grinding or 
crushing (in an edge mill), it bdng possible to 
•employ the two components cither dry or in 
a moistened condition. The quantities in 75 
which the salts can be applied to the powders 
depend on the working conditions applied 
and the particular purpose of use. These 
quantities lie between 0.05% -10"^;. or more, 
and preferably from 0.1*;.-5%, calculated in 80 
rdation to the powders. 

The add components of the salts indadod 
within the comjiass of the present invention 
indude add sulphuric add esters of aliphatic, 
cydoaliphatic. and araliphalic alcohob and 85 
sulj>honic acids with an aliphatically or aro- 
matically bound sulphonic add group, of 
which the following examples may be 
given:- hexylsulphunc add. odylsulphuric 
acid, dodecylsulphuric add. oleylsulphuric SO 



2 



acid or mhtures of alkylsulpburic acids, acid 
sulphuric acid esiers of napljtliene alcoiiols 
or resin alcohols, he.^3i3ulpbonic acid, cyclo- 
hexylsuIphoDJC acid, octyisulphonic acid, and 
0 alkyisulphonic acid mi.-tures. sucii as are ob- 
tain^ by the action of sulphur diO--:ide and 
chlorine upon hydrocarbon iiihtures such as 
Diesel oil; further, octylbenzenesulpltonic 
acid, dodecylbsnzene sulphonic acid or other 

lOalkyiben^enesulphonic acids or their mix- 
tures, such as arc obtained by condensation 
of unsaturated ben^ne hydrocarbons with 
benzene in the presence of aluminium cMor- 
ide foUoiived by sulphonaticn, and further- 

15 more tetrabydronaphttelenesulphonic acid. 
The alkyl residues of these sulphuric add 
derivatives can also contain Iieteroatoms. 
such as oxygen, sulphur, or nitrogen or atom 
groups deriving therefrom and also substi- 

aotuents. ^ , 

The inorganic salts which arc used for 
forming the salt mixtures according to the 
invention are. for example, sodium, potas^ 
aum. calcium, magnesium and aluminium 

25 salts. Primary, secondary, or tertiary bases, 
such as octylamine> dicctylaminc, cyclohexyl- 
amine. dietliylcyclohexylamine, monomethyl- 
aniiine, diethyianfline. monoetlmnoiaminc. 
trietlitanolamiiie. morpholine. piperidinc. py- 

SO ridine, and quinoline can be used as <»reanic 
bases. 

The iiuppegnated powders or IMgments are 
suitable for the most varied technical flcids or 
application. Apart from the manufacture, ai- 

86 ready mentioned, of pigmentated lacqu^ 
and industrial coatings and the use m tjc 
rubber iodustiy, thw can, for example, be 
used in the mfating of powdered turbidtfymg, 
colouring or filling agents into sjnthetk sub- 

40 stances or ^tic masses, in the manufacture 
of powders for dusting rubber or s>nthetic 
resin shc«s, and further in the manufacture 
of tMgmented coatings for paper, and paper 
board or also as fillers for paper and paper 

45 boards, as a ddustcring agent for rayon and 
moulded threads, and as a filling, weighljng 
or finishing agent in the textUe industry. 

The impregnating process according to the 
invention can consequently be employed in 

50 all cases in which it is desired to improve the 
surface properties of powders, increasing 
their str^gth in use, imi)roving the stabilitj' 
of thdr stHte of distribution, and improving 
the useful properties of the products manu- 

SSfectured by the process. 

Example 1 
500 parts by weieht of red oxide are treated 
m a baU mill vrith 5 parts by weight of a mix- 
ture of 20% of the diethyicydohcxylaminj 

60 salts of alkyl sulphuric acid mixture with 
alkyl residues C,-C„ and 80% of the mag- 
nesram salts of an alkyl sulphuric acid mix- 
ture with alkyl residues C,,^,. until a uni- 
form distribution of the mixture on the red 

65 iitxD oxide has been achieved. The red iron 



oxide shows no altera lion of its colour 
character, is stable to storage, and can be 
worked into lacqUi^rs and industrial coatings 
easily und homogeneously. 

The pjgi3iei]t jun. tor CMimpk. be rubbed 70 
inio a resin esrer-liniit'^ oil lacquer (I : I) in 
the ratio of 50 parts of pinnient to 50 parts of 
lacquer on a cone aiil!. Aitc:* un observation 
period of 6 nonths. the rubbing shows no 
sediment, bat at the most, u concentration of 75 
p^nieni barlow the top third or the contents 
of the vessel, which can vci>' easily be 
brought iiito uniform distribution again. The 
sediment formation, measured b>' the Boiler- 
Lichthardt process {Farbc und Lack, Year 80 
58. pp. 441-443). was so slight that the test 
cone reached the bottom of I lie vessel at a 
loading of only 9 gm. A rubbing of the same 
binding agent with the same but untreated, 
red iron oxide in the same quantity ratio pro- 85 
duced. after an observation period of 6 
months, a thick, tough sediment which could 
only be stirred up again with difficulty. By 
the'abo\«-meniioned method of testing, this 
rubbing required a cone loading of 150 gm. 90 
in onler lo reach (he bottom of the vessel. 
Example 2 

500 parts by weight of red iron oxide arc 
treated in an edge mill with 5 parts by weight 
of a solution which consists of:- iO% of the 95 
diethylc>'dohexy]amine salts of an alkyl sul- 
phuric add mixture with alkyl residues C,- 
C: 40 of the magnesium salts of an alkyl 
sulphuric add mixture with alkyl residues 
Ci.,-C,,; 40% of water: und lO**.^ hexalin. 100 
The edge mill treatment is continued until 
an even distribution of the alkylsnlpfauric 
acid salt mixture and the evaporation of the 
water have occurred. The red iron oxide 
shows no alteration of its colour properties I05 
and possesses a good distribution and floating 
capacity in lacquers. 

Rubbings of this red iron oxide in a resin 
ester-ltnseed oil lacquer (1:1). rubbed in the 
ratio of 50: 50, required, by the same method |10 
of testing as in Example I. a cone loading 
of 21 gm.. whereas an identical rubbing with 
untreated pigment in the same ratio required 
a cone loading of 150 gm. 

What we claim is: — H5 

1. A process for improving the surface 
properties of a powder comprising impregnat- 
ing a powder with a mixture of a meral salt 
of a sulphonic acid or of an acid sulphuric 
acid ester and a salt of a sulphontc acid or of t20 
an acid sulphuric acid ester with ammonia or 

an organic base. 

2. A DFocess as claimed in Oaim 1. in 
which the impregnatuig metal salt is an 
alkaJi-. alkaline earth- or earth-metal salt of 125 
an alkyl sulphuric acid, alkyl sulphonic acid 

or alkylbenzene sulphonic acid, and the im- 
pregnating ammonium or oiganic-base salt is 
a salt of an alkyl sulphuric acid, alky] sul- 
phonic acid or alkylbenzene sulphonic add. 130 
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3. A process us claimed in either of Claims 
1 or 2. in which the mixture of said salts 
impregnates the powder id quantities of 
0.05% to 10%, cdculated on the weight of 

5 the dry powder. 

4. A process as duimed in Qaim 3. in 
which the mixture of salts impregnates the 
powder in quantities of from 0.1% to 5%, 
calculated on the wcigirt of the dry powder. 

10 5. A process as dairaed in either of Claims 
I or 2. in whicb u solution of the mixture of 
said .<alts in water or in orgaiuc solvents is 
mixed with the powder. 

6. A process as daimed in any of the pre- 
ceding claims in which the powder is a pow- 



dered colour pigment for lacquers, lacquer 
colours, oil colours, or synthetic resin lac- 
quer colours. 

7. A process as daimed in any of the pre- 
ceding daims in which the powder is a filler 20 
for natural or synthetic rubber or robber sub- 
stitutes. 

8. A process for improving ihe surface 
poperties of a powder substantially as here- 
inbefore described. 25 

,9. Powders impregnated according to the 
process of any one of Claims 1-8, 

W.P, THOMPSON & CO.. 
12. Church Street, Liverpool. 1. 
Chartered Patent Agents. 
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